Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.012 Å; R factor = 0.061; wR factor = 0.180; data-to-parameter ratio = 8.9.
In the title salt, C 16 H 24 N 4 2+ Á2NO 3 À , both the cation and anion are placed in general positions, although the cation displays non-crystallographic inversion symmetry, with the aliphatic chain extended in an all-trans conformation. The benzene rings are almost parallel, with a dihedral angle between their mean planes of 3.3 (6) . The nitrate ions are placed in the vicinity of the protonated amine groups, forming efficient N-HÁ Á ÁO inter-ion hydrogen bonds. Each nitrate ion in the asymmetric unit bridges two symmetry-related cations, forming an R 4 4 (18) ring, a common motif in organic ammonium nitrate salts. This results in the formation of chains along [010] with alternating cations and anions. The neutral amine groups are involved in slightly weaker N-HÁ Á ÁO hydrogen bonds with the nitrate O atoms, and there are also a number of C-HÁ Á ÁO hydrogen bonds present. The resulting supramolecular structure is based on a two-dimensional network extending in the ab plane.
Related literature
For the structure of the free neutral amine, see: Rodríguez de Barbarín et al. (2007) . For the p-toluenesulfonate salt of the title cation, see: Garza Rodríguez et al. (2011) . For related diammonium nitrate salts featuring R 4 4 (18) motifs, see: Liu et al. (2007) ; Yang et al. (2007) . For supramolecular motifs nomenclature, see: Etter (1990) . For the synthesis of the title salt, see : Garza Rodríguez (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: XSCANS (Siemens, 1996) ; cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS2013 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL2013.
Comment
The title salt crystallized unexpectedly, when attempting the crystallization of a macrocyclic molecule, resulting from the Schiff condensation between 2,6-diacetylpyridine and N, N′-bis(2-aminobenzyl)ethane-1,2-diamine (Garza Rodríguez, 2010 Title compound ( Fig. 1 ) crystallizes in a non-centrosymmetric space group, with all atoms placed in general positions.
However, the dication (C 16 H 24 N 4 ) 2+ presents a non-crystallographic inversion center, with the central aliphatic chain extended in the all-trans conformation. This conformation was previously obtained for the same cation crystallized as ptoluenesulfonate salt, although in that case, the dication was placed on a crystallographic inversion center (Garza Rodríguez et al., 2011) . The free amine, for which the X-ray structure is also known (Rodríguez de Barbarín et al., 2007) has a different solid state conformation, although preserving the centrosymmetric character. For the nitrate salt reported here, departure from centrosymmetry is small, as reflected, for example, by the dihedral angle between benzene rings, limited to 3.3 (6)°.
Nitrate ions positions are determined by the formation of hydrogen bonds with ammonium NH 2 + groups in the cation.
All N-H···O angles for these contacts are close to 180°, and H···O separations are in the range 1.87 (3)Å to 1.96 (3)Å.
Each independent anion, N21 and N25, bridges two cations related by cell translation in the [0 1 0] direction, forming a R 4 4 (18) ring motif (Etter, 1990; Fig. 2) . This arrangement seems actually to be common in crystal structures involving ammonium and nitrate species, and R 4 4 (18) motifs are also formed in salts closely related to the title compound, for example with N,N′-dibenzylethane-1,2-diammonium (Liu et al., 2007) or N,N′-bis(4-chlorobenzyl)ethane-1,2-diammonium . For such salts, the crystal structure is invariably based on edge-fused R 4 4 (18) rings, which afford a one-dimensional linear supramolecular structure. In the case of the title compound, chains run along the short b axis, and no significant interchain interactions are observed (Fig. 2) . which was identified by X-ray diffraction as the title nitrate salt.
Refinement
H atoms for aromatic CH and methylene CH 2 groups were placed in idealized positions, and refined with C-H bond lengths fixed to 0.93Å and 0.97Å, respectively, and U iso (H) = 1.2U eq (C). Amine and ammonium H atoms were found in a difference map, and refined freely, although the geometry for NH 2 group was restrained to sensible target values: bond lengths N-H were restrained to 0.90 (2)Å and H···H separations were restrained to 1.54 (3)Å. Isotropic displacement parameters were computed in this case as U iso (H) = 1.5U eq (N).
Computing details
Data collection: XSCANS (Siemens, 1996 ); cell refinement: XSCANS (Siemens, 1996) ; data reduction: XSCANS (Siemens, 1996) ; program(s) used to solve structure: SHELXS2013 (Sheldrick, 2008 ); program(s) used to refine structure:
SHELXL2013 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL2013 (Sheldrick, 2008) . Extinction correction: SHELXL2013 (Sheldrick, 2008) Symmetry codes: (i) x, y+1, z; (ii) x+1/2, −y+3/2, z; (iii) x−1/2, −y+1/2, z; (iv) x+1/2, −y+1/2, z; (v) x−1/2, −y+3/2, z.
